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Publication Title: 

RANDOM NUMBER GENERATOR AND METHOD, ENCIPHERING DEVICE 
AND METHOD, DECODER AND METHOD AND STREAM CIPHER SYSTEM 



Abstract: 

PROBLEM TO BE SOLVED: To obtain a random number generator whose linear 
complexity is large in comparison with a device scale and which is also 
cryptographically secure by sequentially changing a 1st random number series 
that is generated based on a 2nd random number series that is generated. 

SOLUTION: This device is provided with a 1st random number generating part 2, 
a 2nd random number generating part 4 and a random number converting part 6. 
The part 2 generates random number series (binary series) and outputs it after it 
is set to an initial state. Similarly, the part 4 generates random number series 
binary series) and outputs it after it is set to an initial state. The part 6 switches 
orders of inputted binary series based on binary series that are differently 
inputted and outputs them. Random number series (a) which are outputted from 
the part 2 are inputted to the part 6, and the part 6 switches the orders of the 
random number series (a) which are outputted from the part 2 through the 
procedure or operation based on random number series (b) which are outputted 
from the part 4 and outputs them. 
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i i: £&ffifc^i>StJSc£fiS&ia. 
[ 38*3 2 ] Bf^<0D«ftKlt £ fc t KSS 1 *«LR*ai £ 

ws«*«B«aB* 1 1 fc» 2 coiumm Zmfeco f -y h 

Trr&lil 1 «0gtfg7 < - Hv\' -y J? y7 M^>-'X^ fc . 
ffl&7 4 - h'A-y ^y7bUyX^t. 

BfrJgcOt'-y Fft<7)aiStSr1 i S^-rS^2^fBfg^Mi; . 

ffliemi<oiBfsija*^aj*siifcw^t*«y h*«»a 
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^•r^.m i <mmy 4 - HA. y ^ ^7 w-jx-s^zx 

HtrteSl^:^^ * . Ig 1 £7)f21^a<?5#T H UXCOft^b 
Lxmft Zkbbiz^ ffi&ofejJHtfJB* 1 1 WIS 2 ^ 
j5LS^iJS:*i£-r.Sm 2i0^7 -r - KA y ^ >-7 hl^ 

£jS3*ifc*iKajR*«fc, ^2<7)is«sa<7)#rh'i/ 

Ml EH 2 «0H^7 -f - H A y 7 ^ J: D * 
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Kjll&jjcDimB^ysV i-iz-tj-z.&bbiilz. frifi 
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xic. mriem 2 7^-M-/?^M/yx^(: 

m*o*3tei**-*aT. Htrienifcj:^2coiei^i 

m 1 & j: v» 2 <oieii§ia^wajic<oistt tmmtm 
fi?&zb£mkb?z>t\3!&.f&j>m. 

*i.&ijfje<oi!«ii«m* b iz£& Lfzm 2 onm&mz 
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j£*gk, 

2 <a^j t unae^ij t £ t k ic to>%k> ^ ft*: 
#ak zffiz-tiz t i««fct«»fflaii. 

4>fi* Tmsrtimvmz i> t u^m 2 aajka&ii 

2 «$a k Ml e&^J k £ fc k iz^sbMtb h titz 
wmmm&'tf^x m^x<r> 2 mxmt&j&ti zkzm 
mk^h^itnm. 

im*jbi 2 ] ftiiufcj: v^t^tihmi&mmm 

fefiS BfStfWOJHtt©* fc fc LfcJB 2 <7)SL^^iJ 

fcar^^rwwasu-c, fs^JkutaMr$-*ai&£ 
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£fcfctc^U^l^SliSw&snj£ N ^ii^fciiOf x 

hixh m&xmm& fc t ttim 2 <nim.m\ 

B^*^ 2 ttftgl fc But a^?iJ fc £ fc fc fcTftfift 

[ft*« 1 4 ] m^Sil^S- fc fc fcT:**!****:* 
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xmmizj; v*tbtimfeco®}mmzi>ki,z£j8.L 
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X?tLXm^Xi>&\,^. 

[ 0 0 1 4 ] t tz. — «4fcti£aW>«#7 - F/N' y 

Bi3eo*D»!«JB* «> t iz2mM^mta^^m 1 *> 

4 - FVN' y ^ is 7 b V VX ? t , 0f^<o*«B*ai8 
& t k 2 fflgi^Srl«»:tD73-t-&m2c0^7 4 - YJ< 
v9i/7bVVX9k. mtm2<ryim7 4-bJ^/9 
i/7bVi/X?frh5-Z_h1Xtzmj!Z<0\L v bg&fMIMZ 

xmzti&Tbisxizffitiztix^&ftmziiijjLttk 
tz. mr f uxizmmm 1 ^ - fa y ^ f 

l^'x*a>^;t£ft/iW^b*.y Fft^aiSlSrtS^tr 
%>m 1 <0lE1tSBi: , mrfem 1 C01&B7 4 - F/n' 
7b\si?X9frt>H-z.htitzmi£.<F>V-v FftiOSL^tCT 

C, K7h'^ IZ m le^ 2 ^Oil^ 7 4 - FA >y 9 *s7 b 

\svx9fr^H-jLt>tvtzm&>v~, b&co&fuzmm- 
zm2 coizmmwt , fnem 1 coiBit^a:* 1 4. tB73 
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[0015] miot&m? 7 ->y 

[0017] *»0j? (»*3S4 ) wmm&j&xm 
\z. mMnwmmz i> t iz±ss, ttz& i nmt&m 

m^wmm^^t^z^LLtz^ffmrn^hm^z 
mrJ^x)WF$&i lx z t zmmt? h . 
[ooi8] #?&Bji (mim. 5 > t^sais^^ft 

fi)r«^W«SIS-tttmicOSLS^]S:^-f-|. 

5&7)*n»J#!S£ i fc tc» 2 <7>gUS^ ?iJ £ h SfS 2 <7) 
ISft^ 4-Y><v7i'yy]/i?X'!nzZ. 9£f£$fx£m 

XKteitrt£itTV^flS£&ISCkLTffi;J]U <I?)F*|g 

mm** h <nnm.cn k tiff ei e^a^ajSOTtsirt* 

« 0 31 t«T-T h Z k Sr#St k f *> . 
[0019] *^BJ (f»*3B6 ) fcffiasjfcfejfcfirffi 
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k k t> (£ , Bf 5£0*nJ8#;!S£: i> k izm 2 <0SUS^?d 
Sr£j£-f 2 <?D^7 ^-H^.yyi/7M'^^C 

fewest*** sr . m 2 c7)teisgsco#T f vwprn 

k LXt&tfiL* m?M.2<m&7 < -VX-vfisyVU 

i?x?tz£ v^ztLtimfent'y b&coimizxmz 

^^aS73 LT 2 ATI 1 ftJjcr>imm=i>-sU -f~t,z5-z.& 

fckfctC. BUfS^l<7)|SlJg7-f-h*>'N'.y^^7M^> ; X 

^ICJ: 9^£ftfe3r5&9t:-y F*OSLR(cT*3*iS 

Hut ess 2 coisiiSiM^r f unlaws nx ^4 rtss 
as* LTi^waw'W zmmm^v 
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SUt££j£ LT tii73 L . tiTE* 1 ^Eli^aWBiriertS 

ists-t&ifrr s t k <> tc . Htna^ 2 oisii^a ?>finei*is 

soffit £*i£Th' l' ;Uc, fns^2cr)||»7-r-F/N' y 
yy7M/^^CJ; 04^$^«lfS<?)b* y M|c7)?fl, 

7tgyg^5ij*^<7>g $ izmi-z t x\ mmi&xv 
m 2 <ntmmwfrt><r>mL(r)\tijj z i> t t,zLtiim&% 
mmt wsam 1 t$i 2 ^teigjiB^cosLiS:^^ 

2:^ Oil Lmtf-tZ Z k 2:^® k f •& . 

[0020] *f6Bj (ff^B7 ) izmzm^umms 

Bsu^iiosufc^j^. &mmiz£*)5-t bums, 
oufflvm * i> k k£>£ L^m 2 coa®:*?i] cs-^v 

JBUWBELT, ^?'JkLTm^-fSSU^fi£#Sk, 
^FXfc J: m^Xn-Un 2 <I^?iJ k fltrlEiS^J k Sr t> 
k (cTM>«K>6ti^lftaaillC«ff otftt i^Bt^-^ 

<omi<n2m^\*&&^&mmm.^&k tmttzz 

kSrWSk-TI.. 
[002 1 ] ( |f^JI9 ) 

«i» Pmmizzo^t^timfecoinmimzttizZL 

W!S«»WII Sr i> k tifig; LfcfB 2 cOSflJit^iJ £gr*V 
<7)-^0 2 <I^?iJ k tffiea*5«l k £■ t> k AS* ^ft 

s-^s-r^ikj-^stk-r-s.. 

[0022] *«3i ( ti^s 1 0 ) t«i.i«#ftiia 

ti. ftjffi3lt=J;04-^^ix-5.R)f^^*t®5rtk{^ 

<otowtt« sr t, k Ltzm 2 msmm izmr$\ ^x 

l^IU, ®%&\k LXiHtt-th^M^.m^t, 

2 mm\ k mzm&m t sr t> k tc 

^Sk k SrW^tk-fS . 

[0023] *»HJ 1 1 ) 

li. ^^Ki0^x^S^«O*)«l«t©«-t,k^ 

BSL^m 1 ^sotc^?ij& . xmmiz x <o5-t t>tihvm 
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Hiriea^'J k $: t> k C^^^^i^lSI^S-floT 

[0024] *%hj ( ff^jg 1 2 > trasm-^aii, 
mm* h k t,z£M Ltzm 2 coam^mzm^ ^xmt? 

ScIELT , ^?iJkLTfcb^4SUt^#Sk. Bf^- 
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[0025] (s§sm 1 3 ) K«*a#*i6a. 

JHttJV* t> fc Lfcft 2 tf)SUS^J(=S~3v %T WW 

iE&^iJk Sr fc CW)B0 6*ifc*ra***fT-a T i> 
k WX<02li^5<JS:^-r&; k Sttak-f*. 
[0026] *?&BJ! (gf$ig 1 4 > t±. ffigOftjia* 
fc k ***ft3eBkaJ»J6*># 

mmm±. xmmzz. os-t^ti&mfeoimvmt: 
i>tiz>£j8.Ltimi<7)ft3mm&. ^mmizxo^-t^ 
tim&nmem* fc 1 iza&ttem 2 oaaawie 

34$ k s 2 k ffi3EO%£l k £ fc k fc:^ *>« 
t>tl&mfecolDMtfmt: fc k IzZM LtzM 1 <0SL£St 

m\z . xmrnizx 9-$-*. bixhim<rtmm& fc 1 

tc^S: Lfcft 2 C0S9J^?iJtC^V^T)iB^sE LT , m 

mt&bk i>zmimmmn.k n—^mmmn^-o x fc 
kco¥Xv>2mzkmz£M? &%ammn.^mt zmttz 
zkzw&k-th. 

[0027] {mm i5)ii -xewmms. 
£xm&<r>jmmi:i>kiz¥Xi:*8^xi l z$mi,. %m 
ttzmfcnmmz&jjL. mxvwmmmzxt&m^ 
xzmmfcom&zmtxAJiL. wmf&>*m&*%> 
k wara** fc fc «oT*icsaw v v -ABt^-^x 

x-Mcfcwc, HreK^BSKU. *>*i 
£ fc k fc£ift L*ft 1 oaJKSH £ . 
^il^CJ: 6ftS)^tf>%»Btt««: fc k C£)£L 

2 w t ureas*! t s: fc k iz^tbfeib a>tvtcUimm 
&&ft^x¥*&£xm^^x<omx<7>2mjikm$:£.i&-t 
&wmn^&k zmttzz k £#stk-f & . 

[0028] *fSHJHCfc<t&l&Jl?lfgCC2:. b' y 

asm. immw.. immnax&j&fr&Mt. mim 
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i 0 izztL^^mLti^co^mm-t^ z 1 fc x-z & . 
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t B8B«9S»or F LT A* L , SET H l^x IcfB 
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2 -f - F^n' y 9 is? i?X 9 B<0tii7J Sr r- 
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z^zk<,±. msiz^^^mm^mmx^i.zki: 
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[0033] 
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<^m%%z.-}iiz^xw i ftth. muz. *%w<7) 
-msmmiz® h mi&j&M&nmmzjr^ . 

[0035] *SLia*B^S«. ft 1 WglJS*j£g5 2 

micom^.^2^ w»*7 h$n^ 
[0036] pwnc, ft2oajk^js»4u, maim 

>&m4i,z^xi>mmx'hz>. ±tz. m 1 coa.&#y£ 

g?2^ft2^SU^gP4tov^Tc0^tt©kii:. M 

1 0 0 3 7 ] &tz . H 1 oajg^^;S?2co^*t«kft 
2^SU^^g54^t)»«®«aii:otcoT'$>i.* { , ft 
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[0038] aiBBftff 6t*, xuztitz2immv>m 
jj-th. 2m&mcomftc?>*jxmz.i,t. mttth 
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4h--y bfr-nsfcok-ra. 
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tf) tz&-t. 
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[0 04 3] aJR5RWaj6*a, , a 2 , a 3 , 

a 4 , a 6 , a 8 , a 7 , a 8 , •■• ( a A HOttzlt 
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Ztl&mL&mi±. %\M3&<\bcr)ftmzjfctX . a 3 , 
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tzmmz'tiuzB;^. t^mt&t, zcoimitzti 

^ijafflt 2tt3R*lbJli , fc3Sfctt;llf J*^. 
[ 0 0 4 5 ] *fc . H 1 <Z>SL»*fcJS3Sa<a3 ^{CfliJ^J 



2feJ:^2coSL®C±«S54^=0:<i:t-^&, 01 

[0046] *wn<r>fm.£j$mw3:x v u -a 

Ttt. Bf^-fflStCfcV^-C. T^-y-fe-x (2<l^?iJ) k 

(cb'-y bm&comfe&mmwiw. (-®.mzizmmmim 

( 2ffl^j> kmj&^sisi (mmximLtzm 
tm—<?>i><?>) izm^^x&j&zixtzBfrtmbm—com 

m%tm--<r)i><7» 2rS6LT t> t -y -fe-^'Sr^ 
[0047] diOid^rXh'J-jUHf^-^fcviT. ±IB 

[ 0 0 4 8 ] 02lc, ^Hflcoa^Ji^BS-X h 'J- 

(muz SrfSi « «fM^wa»»ffi^&«^sn 

ftffll) «D»i#§£Efc:*i. *HSt»SI<offlJS^fi^lSl 0 

a k . mmmnwmm 1 2 a ^t^s . 
[0049] m^w max?— 

»£»®<oajst£jOE« lobt, Ma«mcffimi 1 

[0050] £U££jiJt§gSl OakfflJK^^Bl 0b 

m%wmm 1 2 a k ^a«»M^a 1 2 b t ara- 

sen 1 2 a kf&a^j&aga: 1 2 b(± s b-y hme 
<mwmmmin&?To hot Lxmmtt. 

[005 1 ] I2CfeV^, vs^mtwmtoisix' 
It, ®^frco^ttmxg;m®$2kliLX^Z>i>cOb 

ztmumzx')* sut^^si oaijit^i 
^aioat>j:r/i l^w^-e-otco-e^o-ct^ 

[ 0 0 5 2 ] * LT . BWflTOi. m^tUfcWTitX 

•y-b-^'k, mfecryitmmizx <o5-z.t>ti&wmmz 
t> k LtznM&mm 1 0 a w^^-i, sy&s^ij k ^ 

SMfiWaaWSrWor. ^^•y-b-^SrBt^lc^ 

[0053] Bt^*t»t»Lfc«#fllTli, iOB&^^c 
k, m^mmzJ:V J §-£t > tihimW&Zi>blzLK. 

%Lma&.%% 1 0 bcotiirfit&^mitcommwmmiQ 

ZW&ZblzJ:*), ttOTX^H-^gTctS. 
[ 0 0 5 4 ] £ k k i.«-§-*Sr 

L?tkL-ct>, jmrntza^wx. ¥Jczm7t-?& 
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ttfrco^mtk-coio%LnX-&^Xl>ffii>?i:\K m 

mzmtti L~c5tim-t*m% t'm« col co^thti 

liGWZtiX^Z. 

[0 0 5 5] 4fc. tmes t m^mmx^T o mmi±$z 
sn. t&mm.t m^mmcomucomm t a*-? 
[0056] ferret* , ^mcommcommiz^nm. 

[0057] *a^s!c^B(i. m i commv -r - k>< 

7H/^22, t£'fi2)|H2 4£iii;fO^. fjlltf) 
18^7 4 — Y><.-v7~s7 2 0 <tU'g52 <7)I8 

7 4 - Y> n* y ? 7 M^- i^'T. ? 2 2 * * CDF*l8Bg#fi? 

da*, mzmwttzmi 3tmmcoLco^m^ztt< 
x-zz. 

[0058] ^lC0^7-f-hVN-.y^v-7M^^'A^ 

?iSc#<n^tt'&s*i^k:. ^ i comw? 4 - v^ y-ris 

7M/yX^2 0t^2«If7-f-M7?y7 YV 

yx^2 2 co^mmt , wsl tissrr tit #t # , 

H-«IJ6"C«>»«r swart *v\ 
[0 0 5 9] Srfc, ®B7 4 - Y^-v? i/7 YVi/X? 
20, 2 2^<7)^^^(±S^ft^JS-ai71$^|. 
fc»teB6»^ft*T*iii:*«4Lv^ 4*. mico 
SUfc£fi£gp 2 tc-fe -y b-t&WMVmkm 2 <7)SL&£j£gB 

*8«*7 -f - hV < y 7 iV 7 I- V : JX 9 2 0 t H 2 018^ 7 
-f-KyN*y?>-7 hL-^'X^2 2C0^7 M^^^SW* 

^. 

[0060] ±EtfDi ?&SfS 1 <7)*8^7 -f - hVN'-y ? i, 
7M/y'^20li, %8HK!B£-b y h ZtlKik. Slifc 
*W ( 2m&m D&m&W-y hJjtft (MiU£ 6 4 b' 

[0061] mmiz. &2cr>m&j&{$4ii. mum 
tz-tvbztvMk* f[mm (2i8^?ij) Atmfecot 

•yh-Jjift (fi»R{f8b- ybm<2) lz±m.l&j]l.X^ 
<. .T<DJfiftfc&&^yhf££u2T'SH\ 
[0 0 6 2] IE1t§IM2 4J2:. MUt RAMttWX S 



^<tt2" ! (=m)lR07Fl/X^tult' 
•y hi0r-^S:*Stt-C#S«fiS:»^>t>c0i:-rs. tzt£ 
L . f21g£SB 2 4 «± . 1 -?<9f£1i3i^ *>4>8t)££ tlX V * 

[0063] &lC0m&7 4-V;<v7i/7 YUi/X9 
2 0*>£>ii<5afl?j$ix.5. u 1 b'-y KoSJWi, is^a 
2 4^T-^A7 v ]i:LT4-i.f>ilS. W.2C0MY& 
7 4 — V is7 blsisX? 2 2ti* bW&.\ffi]%tlh 

u2b'y hiOgUtJi, ieii^B24(CTHUXA7JtL 

[0064] =5:i5. ^2<OSl^7-f-bVN'-y^^7hL- 

yx^2 2*^as*?^$u2b-y hcoaa*^. ie 

^■2 4<7)TH^xSr*-rtcoi:L-Ct>^v^L.. IBS 

mz. m&mz x oieit^E2 a cot Yu^m^ti 

%>£dl,ZLXi>&\,\ mm. u 2 = 4T"SU&# "1 0 
0 1 " ^*-&(Cieii^ffi 2 4 COT K 1^7. " 1 0 0 1 " * ! 

£C0Tb']s X$m&$> h V M±^- ZtifzTY\/X$Z 
m^-7-MzX <0mmcOTYUZ.tfif;ZiX& i>C0k LX 

[0065] ^r*>, %2C0^7 4-Y>^y7^7YV 
^^22^( 3 iHt)^tLhu2\z-yYconMlzX*). ^ 

mmzsmmm 2acoty uxtrnfeztiz £5iz-t& 

[0066] mz, 04 Sr#HlL^*^*i5LSfct^a 

comm 7 A - Y / n* y ? 7 i^'X 9 2 0 J: xsm 2 W 
tSJg7 - hV N' y ^ 7 h W ^ 9 2 2 SrElTll^ 
Wtt«(r-fe-y h-TS (Xf7rs 1 ) . 

[0067] Hlc0ll^7-<-K>'<-y^^7h 
l-^7.^2 0tcj:0u lb' y h^a^^mffl^L, i 
il^>5rieiiJIB2 4OmaJIi0TH^X («i.(4'0~m 
^^tg^-TS (7,-f -y7"S2) . 

[0068] m<l<0SLIfc*^ £"<0T Hl^-X CtSlfr^S 

#t0#t6~m-lSift^t1SiWUT^<. ^2 
£018^7 - Hy\'. y ?-/7h W-^'x^ 2 2tcJ;9u2b" 
•y h^SUiSrl-O^m'rS (X7" -y7-S3) . 
[00 69] *LX. m/mi ! g.2AC0TY\sXC0oh. 
Xf77S 3T^$tL^5SU!c(CT^$^.|)TH^7 l <y) 
rt$(ulb'^«2lfW) SrajTJ'TS (Xf77 
S4) . 

[0070] ZC0#t£.X\ *RW^*aJft3R«<03^« 
*JOu lb'-y h^T-^^t^ix^ifc^S. <WC 
$51<omB7 4 - Y't-y? i<7 YUiSX? 2 OI,Z£<0 u 

lb' y h<0gLia5rlo^-rs (XT77-S6) . 

[007 1] -tLT, W^m2AC0TYVXC0o-h. 
Xf y 7° S 4 Trt^oaj* SiXfe T H l^Xtc x -y 7" 
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7hl/^5'22C± l )u2 t'-y hC9SUSt£ 1 

[0072] zlx. ti t m&m.2A<^r^x<r>o* 3 . 

F*l« (u lt'-y Y(02mT-9) Z&lrfZ (Xx-yr 
S4) . 

[0073] ^CD^T'. ^mgSy^flcO 3 *> 2 

#@<7)u 1 t'-y b<r) : r-?tf'&t>titzZblz%;*). SLSc 
iWt LTtt^arCu l x 2 t'-y r^-f-^tf^ix*: 

[00 74] tm* X-f xrS6, S7, S3, S4<0 

Hra/p-rs- i [ii^ojg-rri:^ u 1 t* y n<t> 
[ o o 7 5 ] JiLttcJ: o . mintmy <—y>^9^ 

4 - hVN'-y ?-/7hUi/'X^22 {Z£ *)&jS.Ztl 
[0076] OTtll *af^^Sc0ift^(COV^T 
2 OUtfe? 4 - hVN' -y ^ h UisX? 2 0 (£ «fc o ±& 

ztitzmti)m.m. Mm§&S2 4<vTYux*7ik-ti><D 

[00 77] 4fc, Sl£08i7^-KA' 7 ?y7M/ 
: JX920iiZX ] 0. im%&\ "ABCDEFGH I JK 
LMN-" #£j£$*U ^2<7)ig^7^-H>'\'.y^v'7 
hP>-'x^2 2lc;J:0, aUay?^! "0 11001011 
11100001 0 tf$L$LZtiZ>h<?>ftZ>. 

[0 0 78] ZZX\ A-NO&^Ji. 2ffi<7>Sli^?iJ 
£5fcSf#^u 1 t'-y hft^EWo-Cff^T-'-^S-^-rt 
iOfc-tS. u 2 = 3 t-t&c?>X\ m5lZijk-t£ol,Z&2 
<rm& y 4 — Y-X y 7 l/ybl/iSZ.? 2 0 IZ£ 
fttz^mkm: 3 t' -y h Z't KlZtJJo-af £>ix& " 0 1 
1" . "001" , "0 11", "111", "0 0 
0" , "0 10". - Z<r>imi / ZMimiW2 4l,ZT 
H VXX-h t LXS-t hit* Z t K3r& . 

[0079] Mfcmiz&^x (206 ( a ) <r>X o \iZW& 

mm 24OTHi/xooo-in izitim*?- 

tmZtlX^%^VmX'$>&. m = 2"2 = 23 = 

8X'$>2>cr>X\ Xf-y7S 1 iZ&^xmMtfMtf-t ••/ b 

ztittk. x^-yrs2tcfc^T, mico&&y 4-y 

/<••/? z/y V\si?X9 20lz£*) s SLSt^J "ABCD 
EFGH" **#yi)t£;ft., 06 (b) <J5J:dtK1i^S2 
4C5THUX0 0 0 — 1 1 KC$fL^. 
[0 0 80] <XtC. Xx-y7 , S3tC-cm2coig^7-f- 
Y*'j J ?i/yY\sVx9 2 2K.&*) "0 1 1" 
*U Xx-yrS4^Tie^i:24cOTh*^X "0 1 



1" Wrt^D^tiiTl^ix-S.. 

[0081 ] Xf77S6ttSl«7^ 

-Y^-/9>-ybu : Jx9 20i l zx r ) "i" 

*U ClfL*^-r yrs 7^Tie^S2 4corK^x 

"oi i" iztmzixz. z<7)b$<vmmgim2 4cr>& 

TYUX<Qfy®&m6 ( c ) (C^-f . 

[0082] X^r-yy S 3 IzM*). ^2*50^7 
^_ b V\'.y^^7M^^^2 2tCj:»3 "00 1" 
f&Ztl. Xr-y7S4l,ZX9m&iW.2 4<VTYUX "0 
0 1" (O^B^tBll^il-S.. 

[0083] *LT. Xx-yTS6fcTSfSlcOt8^:7-f 
-hVN'y^^-7 M/y^^20CJ: 0 "J" 
ft, in*^T--yrS7(=TIE1gSS24<0TH^X 

"00 1" Z0)t$<vmiSmW2 4cr>& 

TYlsXeoft&$:&6 (d) (c^-f. 

[0084] S^(cHSgOj!0fli2:4llIiS , 53g-ri:. S13S: 

ah "db i hac" tmt>ti&. zcrmmmm.w.2 

4cr>&TY\sX<?>ft®cr>m&£m7 (a) — (d) tcSc 

[ o o 8 5 ] o±o«»»«e»iisHui o ii-f z t izx 

9, 0fMO^§tfOSUK^JS-#^ii:^'T'#S. ZZ 
•C, 08 (a) J: (b)t, f&lcommy 4-Y'<v? 

isyhuitx? 2oiz£K>£&ztitcmimit. *a 
m&mwizx *)±mz ta-zim.m\*tt&th&x'^ 
-r. 

[0 086] 08(C^?ixSJ:3{c. Wi2<?>WBy 4 - 
YJ n' y 9 i<- y bU i?x 9 2 2 J: *) £Mt$iitzftM%m 
izm-3\, ^x,mi cr>BMy -t-Y^ -/9^yYV=Jx9 
2 Oizi: *)£j!tZtitzftM&mK u 1 t'-y HUttT« 

[0 087] ^ri3. *a^C*fiK^g{±. 02^ffl^T^ 

WLtzm^m&t3£vwmmz&if&mLmi (em 
m *^^htzfr<r>fm£mmtLxm^&twm 

mx'bh. z<7)i§r£. w&y <-Y^y9^yWJX 

920 cvtomvmnxxfimy ^-Y^^^ybu-j 

X?2 2C0®Mm&<vm*cVi>C0tMZZtl^$:%f%°I 

[0088] zcox a %*mtmi&tz xtitt. is^s 
zmmmt Lxm^hztx\ mwMmizitLx&m®. 

uztitt-thummx b 'j-ABf-f-oHt^^gtj ±t)f 

[0089] trz. mwmmizit txmm&mitfxz 

^I2«7^-HA'-y?y7 bVVX? <?)V : JX9 
M^LA, LBt-T^i:, ^SlJ^^IST'COia® 

LAX 2 1 " 8 
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[0090]^, m&jmm<m<?>mimb tx . 

% l <nm%>y 4 - fa - y 9 i/ y hi/ >-'x ? 2 o ft i vm 
2<nW&y 4 - F;\"y 9 hui/'x? 2 2ayytc< b 

my * - F^-y ? ^7 vuv^-rtn&ji&mm? >'< 

V— 9 ( s u mm a t i o n generator)^ 
if) lzmWlttzm&i>i%t$>tLZ>. iixSrll2cOSf# 

s au. tzwm&mmnm&w&zn t. o a *:« ^ 
[0091] ttz. m9iz^-rioiz. mn£jmm<o 
y h v i/x 9 2 o t m 2 <m.m y * - f > < y ? ^ 7 M/ 

j^X? 2 2 fc 2: 1 OC0f8^7 -< - hVs'.y ? ^7 F U^X 

^2 6tLT«jiYbLTtftv\ z<r>m^. minmm 

y 4 — ¥■><■•/ 7 isy VUisX-?2 OtLtu 1 h'-y F<7) 
a»t*K«-4»#k . m2^)M5^7^-F/N--y^>-7 
M/y^^22tUu2t'7 F Off 

$U£7 ^-M7^y7M/y'X^2 6 5:, fl!!<7)&*lIO 

[0 0 9 2] H»7^-HA 7 ;^M/j;^ 

mtif. mmy 4-Y^'v9^ywj^9ip^ 
jiztL&mmmzM^&zizz-ox. -1^-777 
mm~m$L. z<vm%%-%zcr)$m!kmz7>*'Mz 

JB7 4 - F A y 7 x7 F V ^ ^-CcOaSC^t J®#?) 
A-y 7 rmmz}5if&tfi'<3£z.frt>lii7} £T^#*PI# 
^•v^-mzfthtih<7)X\ WBtf±thXiii#tih . £ 
tHzMLX. ^mW&BlzXtilf, W&y 4-FAy? 
isy F U>>A?X'<7)ftMSi£MtJ<-y y rmm^^iUfs 

if%s^4 9)vx-m ]f )^ftiDixh<nx\ imw±t* 

^t^omk*&2>Zbi>X'£&. 

1 0 0 9 3 ] 0 1 oiz, *ftm<om<omffimiz{%&tL 

«jf<0l6ff<oaEft.*S^. *as^K^s«4. II 1 COM 
- FA y 7 i^7 F U it?,-? 3 2 , m 1 eOfS't^MS 4 , 

[0094] *tLm&mmit. ^mmmx-m 3 * 

!tt>coS:aj*t-^t<0{Cffi^^-i,. fcfc'U 121 0T 

^7-f-FVN'-y^^7 Fl-yx^$:#^tg*^c 
4 ffl-r^TlSt-H 1 , fifffl-T S i i: T 2 ffl«f ItRttfc t O 



[0 09 5] i-^rfc*>. Sfil<0i8Jg7-r-FA.y;?^7 
Fl^'*?3 0&J:t^2?>il8^7.f-FAy;?^7 F 
Vi?X? 3 2<^S*W=5r««ti, $&>M«I9B*-CB3 Sr 
LfcjF 6BKH 1 (OtS^ 7 4 - F A y ? ^ 7 F 
U ^'X ? 2 0 *5 <fc 2 <0it8^ 7 -< - F A y ? ^ 7 F 1/ 
>-'X^2 2i:|Hl«-r-J)*„ ffljSf ^160^7 
4 - F'Ay ^ >-7 hUi/X? 3 0 $-^1 C0tei^S3 4 

cOS^r(c:ffifflL. Sg2<7>|g^7-r-KA-y:7^7Fl'i; 
^32^g2 C0ie«l|g 3 6 ^(7)^-9 A73 1 ^ 1 O 
KltilS 3 4 ^cor F F-XA71WM^^fieffl^-|,^[-C"& 

[0096] ^mm&mx'ii. m 1 to^7 < - F/^y 

^^7FI^v ; X^30tcJ:'?^$ix^ltO lei^B 3 
4^x-^A7Ji:=5r&gUS:D 1 fc. I2<?)8i7-(- 
FV W ? 7 h l^'X ? 3 2 C J: 0 £j££:h.J|l 2 cOISIS 
^S3 6^tf0f r -^A73t=5r?»ai!tD2i:«i. I»ltb'-y 
Fftft^V^L, Il5r£t'>y F«T't.^v\ 
[00973 Hl(OiaB7-f-FVN'-y^^7FL- 
>-*7. ^ 3 0 fc J: 0 ^ ? fim 2 Of 3 6 ^COT F 
l^XATJt^r^SL^Al^. ^2£0^7-f-F'/N'>yiy 
v-7 F l^^'T.^ 3 21C i 9£f££ixS& 1 C0ffi1f^B3 4 
A.<7)TFPXA71i:^.5?5LS:A2i:{±. |BItt'-yh^T' 
t&^U M=S:St*<y F«Tt>fiW 

[ o o 9 8 ] j; a-rs ic. ^mmmmx'ii, m 1 
i tofEitiia 3 4 cim^^s ifi«ffl»^)ajs*^ 

^L^«±. m20ie^a3 6^TF^^A77t^ 
lfc.gl cOEIiJia 3 4 ^Ox- ^ A73 1 * 

^ais:D i t*3z5.iz£]&.L. mmiz. w,2<^mmy4 

- FVN' -y ^ 7 F V 9 3 2 1± . ^5D®c07tftlC|g 

2 OtBtgiSB 3 6 tctSift«rr^# ^S«^SLi!t^^ L 
tzmt. ^l^fB^S3 4^<?)rF^XA73t : 5rl»a 
HtA2fc. SI2C0iaiiilB3 6^c0T-^A7at^Sa 

WLD2kz$imz£&-?h. 
[00991H cotz<mm3 4 fe* £tsm2 com^mm 

3 6comm±. ftcommMmx-m 3*&m L%tpt>wn 

Ltzi&m£&2 4tmmX'fc&. »a^^t38 
COafiHi. 2 ATI 1 ffi73<7)^lg^RI^ f X'h 

imB3yJU-)~3 8tLXii. 4&a<7)i><7)$:im 

■thzttfx'** (mtifimi&m) . 

[0 100] mma>sUi-3 8li. 2OC0A 

miLXitlkW W&y < — Y*«r9*>~7YW 

b iMMiz X*)mZtihTY\sXb <7>mmz-o\, vt t> . 

[oioi] ii 1 1 ^#Bat^*>'^*iJfct^i 




\<rm&7 4 is7 bUiSx? 2 0fcJ:r/m2 

mswimiz* -, b-tz (^f77si i > . 

[0 102] %LX. mi<n®.&7J-b'*-v7i>'7b 

uisx?3oiz* om^t-y hwaifcsrm^fliifctfig 

W.2<T>mB7 4 -Y^y 7 is7bVisX9 3 2\,Z^ 
£t^y F^^£E)r5g«£fi£U vlfi.^2rm2c7)ieii 
mS3 eizmfrth (xf77s 12). 

[0 1 03] mz^ &K7)1&B7 4-bJ<y7is7 bis 
x'X^3 0 lei 0 7K U-XfflcOSUcA 1 Sr 1 
ifcUc. ^2c0ia^7-f-HM--y^>-7hU'>''X^3 
2lZj:t)Tb\sxm<7>ftMA2$:l-o£.m-tZ,. (Xf 
77S 13). 

tO 1 04] -et-c, miOMiSmm.3 4cr>TbUXCO 
0H>. Xr--yTSl3X'£MZ1Xfcft$HA2l l ZXiikZtl 

hTbux<nn®*\ti-n-?&tt{>\ l z. m2cn>immw. 

3 6<DTFUXC03*>. Xf>y7S 1 3 T'£j££ft.*:SL 
gtAUZX^ZtlZTbUXCOft®* ltilr?& (Xf7 

rs 1 4 ) . 

[0105] 5A>t, ^Sl^3WNM^3 8{C«J: 0, X 
T--yrS14l3-CHl cOfBlgJIS 3 4 J: t«B 2 OCtt 

(Xfy7-S15) . 

[0106] ;«t, ^tiW^*aJR5RW<03 

SI 1 4 - FA y ? >- 7 bU "J 7. 7 3 0 

9T-?ffl^a3*Dl£lo^-f&fcfctC, SfS2tfO 
^7 4 - FA -y ? is 7 bV isX 7 3 2 t,Z J; 0 -f— 9m 
OSUtD2£lO;£j£-t& (Xf-;7S 17). 

[0 107] -5-LT. W,\<r>W&3iW.3 4<T>TYU xcr> 
o*>. X7- y7-S14X'f*i®cr>iiij}i*iitiTbUXt l z, 
X7- -/7S 1 7T'£)S;£*l.*:SlJ!cD 1 £tg*WS b b i 
IC. m2<OMi^S3 6COTbUXCr,o^. X^-y7"S 

lAX'ftm&ttiXZtltiTbUXlz^ ^f'i-rsi 7T 
£j£S^imD2£}g*frf.?> (Xf77S18). 

[0 108] Xf77Sl 3£M-?-C±E2:|8|8& 
teSL&Ali:A2££j£L (^f77S 13), #IB1i 
£IS2 4, 2 6l=fcWCH3fcA2, Al{CT^$n.g.T 
FWXO|*l§5:^^aj7jt (Xfy7S 14) , ZP)2 

ft^T-^STttiTJ-rs (X-r-yTS 15). 

[0109] .-o&frs-c. ^-r^^asc^^a *> 2 
#i«^t'7 bcrtT-ftfmhtitizbiz**,,, ja 

Xf77S17, S18. S13, S14, S15 

<ojsi/p-r*iiBiiiOjB^rfcfc. *<x. Bf^t*-yF 

*>SJKa«feJ*3*rC^<. 

[0 110] *LT, Xf77S 1 STvfcS&^ScOffl, 
ftiRWa^&il*:*^ Xf77S 1 6t;l~7tft 
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Srfflv vcbwj Ltz^^ma ct ait ssl& 

umm) *4&+itzttxnsiiit&j&&mb. txm 
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